We reporthere the case of a 73-year-oldwomanwithchronic The presence of two monoclonal iinmunoglobulins in a single patient (biclonal gammopathy) is rare, the incidence ranging from 0.14 to 3.2% of the incidence of monoclonal gammopathies (1). The different combinations of separate immunoglobulins appear at different frequencies. A rare biclonal IgA + 1gM gammopathy was reported in this journal in October 1984 (2). The presence of three or even more monoclonal ixnmunoglobulins is exceptional. Myeloma-type proteins have usually been reported in fewer than 10% of the cases of chronic lymphocytic leukemia (CLL) (3). However, in December 1984 Deegan et al. (4) reported a much higher (61%) incidence of monoclonal proteins in patients with CLL, which the authors attributed to increased sensitivity of the methods for the detection of monoclonal proteins.
Case HIstory
The patient, a 73-year-old woman, was admitted to Turku University Central Hospital in December 1981 because of enlarged cervical lymph nodes. The leukocyte count, 25 x iO9fL, was above normal, with 75% as lymphocytes. On the basis of bone-marrow examination, chronic lymphocytic leukemia was diagnosed. The histological examination of enlarged lymph nodes was in concordance with this diagnosis. The initially low grade of malignancy meant that the patient was first observed without therapy.
Considerable enlargement of all superficial lymph nodes was observed by September 1982, and the leukocyte count had increased to 92 x 1091L. Chemotherapy with chlorambucil was initiated. In November 1982 lymphography revealed extensive infiltration of all lymphatic tissues, especially the spleen. Chemotherapy was stopped and the patient was given radiotherapy to the spleen and the enlarged cervical and axillary lymph nodes, with favorable response. In November 1983 the disease apparently reactivated, and chemotherapy (chlorambucil combined with prednisone) was started. Since January 1984 the patient has suffered from recurrent infections, including a serious and persistent herpes labialis requiring antiviral therapy. At present her leukemic disease is active requiring chemotherapy and radiotherapy. The patient still has persistent infectious problems requiring therapy with antibiotics, intravenous gamma-globulin, and plasma. Immunofixation.
MaterIals and Methods

Electrophoresis
For immunofixation (5) alter protein electrophoresis, we placed cellulose acetate strips containing monospecific rabbit antisera to human immunoglobulin heavy and light chains (Dakopatts a/a, Glostrup, Denmark) on the electrophoresis gels for 30 mm. We then washed the gels with isotonic saline and stained them with Coomassie Brilliant Blue R-250. We also performed immunofixation on serum that had been reduced with 0.1 mol/L 2-mercaptoethanol solution for 30 mm at room temperature before protein electrophoresis.
SDS-PAGE. We also subjected the patient's serum to sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) by the method of O'Farrell (6), using a 50 to 220 g/L polyaciylamide concentration gradient. The buffer contained 2-mercaptoethanol as a reducing agent. The molecular mass markers were cytochrome c, trypsin inhibitor, lambda light chain, carbonic anhydrase, ovalbumin, bovine serum albumin, and phosphorylase b. The protein bands were stained as above.
Results
Three months after the initial diagnosis, results for protein electrophoresis of the patient's serum and urine were normal. Quantification of serum immunoglobulins also showed normal values: IgG 7.6 g/L, IgA 0.8 g/L, and 1gM 0.8 g/L (reference values 7.0-17.0, 0.7-3.5, and 0.7-3.0 g/L, respectively).
Immunofixation was not performed at that time.
By February 1984, two years after the diagnosis, the concentration of IgG in serum had decreased to 2.9 g/L, IgA was normal (0.9 g/L), and the concentration of 1gM had slightly increased from before, to 1.8 g/L. Electrophoresis of the patient's serum showed two monoclonal fractions in the gmlimR region. Immunofixation revealed five monoclonal fractions in all: two IgG lambda, one IgG kappa, IgA kappa, and 1gM kappa (Figure 1) . The a band coincided with the anodal end, and the band with the cathodal end of the most anodal, broad K band.
We did not find free light chains in the serum by immunofixation or SDS-PAGE. Treatment with 2-mercaptoethanol did not change the electrophoretic mobility of any of the serum monoclonal protein fractions. Electrophoresis of urinary protein (in 100-fold-concentrated urine) showed a weak, broad band in the gamma region that, by immunofixation, consisted of free kappa light chains. The mobility of this band did not coincide with the mobility of the two kappa bands found in the patient's serum.
DiscussIon
In the beginning of her disease, electrophoretic results for the patient's serum and urine proteins were normal. In such a case it is not customary in our laboratory to continue immunofixation, despite the fact that at least 10% of the patients with CLL produce monoclonal immunoglobulins.
However, later in the course of the disease, electrophoresis of the patient's serum showed two monoclonal fractions in the gamma region. Subsequent immunofixation revealed three additional monoclonal fractions. Immunoflxation also showed that the five monoclonal fractions were composed of four different inununoglobulins.
Electrophoresis and immunofixation of her urinary proteins revealed a weak, free kappa light-chain band. The concentration of free light chains in her serum was presumably too low to be detectable with our methods (immunofixation, SDS-PAGE).
"High-resolution" electrophoresis on agarose gel combined with immunofixation has improved the recognition and characterization of monoclonal proteins (4). Our modification of immunofixation, involving the use of gelatinized cellulose acetate membranes, is easy and rapid to perform and is reasonably sensitive, as clearly shown by this case.
Comments: Review of Gammopathies in Turku University Central Hospital between 1981 and 1984
Altogether, 273 gammopathies were detected in our laboratory between 1981 and 1984 (Table 1 ). In 210 (76.9%) of the patients the paraprotein was an intact monoclonal immunoglobulin; 23 (8.4%) patients also had free light chains in addition to an intact immunoglobulin.
Twenty-five (9.2%) of the patients had a light-chain disease. Of the 258 patients with an intact monoclonal immunoglobulin and (or) free light chains, the ratio of kappa to lambda light chains was 3:2 (159:99 patients).
Biclonal gammopathy was detected in 12 (4.4%) of the patients, as summarized in Table 2 . The combinations of two IgA immunoglobulins or IgA + 1gM were not found. 
IgMA,IgMK
Three patients (1.1%) had a gammopathy that did not belong to any of the groups described above. In addition to the case presented here, one 80-year-old woman had heavy 'ehains, and one 75-year-old woman had both heavy y. chains and free X-chains.
The incidence of biclonal gammopathies in our material is somewhat higher than that presented in the literature (1), presumably because of the greater sensitivity of the immunofixation method (5) we used to identify the monoclonal immunoglobulins.
